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Introduction
============

T-cell prolymphocytic leukemia (T-PLL) is characterized by the proliferation of mature, small to medium-sized prolymphocytes. It is a rare lymphoproliferative disease occurring more frequently in old males. It is an aggressive disease that commonly presents with splenomegaly, lymphadenopathy, hepatomegaly, and peripheral blood lymphocytosis. It can present as an 'indolent' disease as well \[[@REF1]-[@REF7]\]. Autoimmune hemolytic anemia (AIHA) is characterized by the production of autoantibodies against blood cell antigens destroying red blood cells. Its most common subtype is warm autoimmune hemolytic anemia (wAIHA). Lymphoproliferative disorders are one of the most common diseases associated with wAIHA. The most common lymphoproliferative disorders associated with wAIHA are chronic lymphocytic leukemia (CLL), non-Hodgkin\'s lymphoma (NHL), and classic Hodgkin\'s lymphoma (cHL) \[[@REF8]-[@REF14]\].

To the best of our knowledge, the association of wAIHA with T-PLL has never been reported in the literature. We describe here a rare association of wAIHA with indolent T-PLL.

Case presentation
=================

A 71-year-old man returned for a follow-up evaluation for the management of his autoimmune hemolytic anemia and underlying T-cell prolymphocytic leukemia. He was asymptomatic for the last two years. His past medical history included essential hypertension, obesity, hyperlipidemia, diabetes, and gout. Three years ago, he developed fatigue and his blood work revealed a hemoglobin of 6.6 g/dl along with a mildly elevated lymphocyte count. He underwent colonoscopy and upper gastrointestinal (GI) endoscopy, which was unremarkable. Two years ago, while taking an antibiotic (Sulfa drug) for a presumed upper respiratory tract infection, his hemoglobin dropped again to 6.5 g/dl and did not improve with blood transfusion. At that time, the direct antiglobulin test (DAT) was positive and revealed anti-Kell antibodies on elution. Cold agglutinins were not detected. Serum protein electrophoresis was normal. antinuclear and antiphospholipid antibodies were not present. He was diagnosed with warm AIHA (wAIHA) and was started on prednisone (1 mg/kg). His hemoglobin level improved but lymphocytosis persisted. CT scan revealed no lymphadenopathy or hepatosplenomegaly. Peripheral blood smear revealed lymphocytosis with mostly small lymphocytes with round nuclei and small nucleoli. Bone marrow biopsy revealed a hypercellular marrow (95%) with infiltration by predominantly small lymphocytes. Immunohistochemical stains on bone marrow core biopsy revealed the lymphocytic infiltrate to be composed primarily of cluster of differentiation 3+ (CD3+)/TCL1+ T-cells (10%-15% of the nucleated cells) (Figure [1](#FIG1){ref-type="fig"}). Flow cytometry demonstrated an abnormal CD4/CD8 ratio of approximately 70:1 without aberrant immune-phenotype. T-cells were found to be CD2+, CD5+, and CD7+ (Figure [2](#FIG2){ref-type="fig"}). A T-cell receptor gene rearrangement study of the peripheral blood was positive for T-cell receptor (TCR) beta and gamma gene rearrangement. Chromosomal microarray analysis revealed a loss of chromosome segment 6q, a gain of 6p in a mosaic state, and heterozygous deletion of the T-cell receptor alpha variable region on chromosome 14 (Figure [3](#FIG3){ref-type="fig"}). Conventional cytogenetics showed an abnormal mosaic male karyotype: 46,XY,inv(1)(q25q42),add(6)t(6;6)(q13::p11.2-\>pter),inv(14) (q11q32)\[cp17\]/46,XY*\[[@REF5]\]*(Figure [4](#FIG4){ref-type="fig"}). Fluorescence In situ hybridization (FISH) identified the T-cell receptor alpha/delta gene rearrangement at 14q11.2 (Figure [5](#FIG5){ref-type="fig"}).
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Differential diagnosis

Antibiotic-associated anemia was ruled out due to persistently elevated anti-Kell antibodies after the discontinuation of the drug.

Treatment

Steroid therapy resulted in the complete remission of wAIHA and the patient was successfully tapered off. He never got any treatment for his T-PLL.

Outcome and follow-up

The patient continues to remain asymptomatic with relatively stable lymphocyte count. His most recent laboratory results show hemoglobin=15.5 g/dl (reference range=14.0-17.0), red cell count=5.42 per pl (reference range=4.20-5.70), white cell count=15.7 per mm^3^ (reference range=4.5-11), mean corpuscular volume=86.6 fl (reference range=80.2-99.4), platelet count=266,000 per 𝜇l (reference range=150,000-450,000), hematocrit=47.0% (reference range=39.0-50.0), mean corpuscular hemoglobin concentration= 33.0 pg/cell (reference range=33-36), and red cell distribution width=14.2% (reference range=11.5-14.5).

Discussion
==========

T-cell prolymphocytic leukemia (T-PLL) is aggressive T-cell leukemia characterized by the proliferation of mature small to medium-sized prolymphocytes. It is a rare disease accounting for 2% of cases of mature lymphocytic leukemias in adults aged \>30 years. Its median age of presentation is 65 years (range=30-94 years). It presents more frequently in adult males, with splenomegaly, lymphadenopathy, hepatomegaly, and, occasionally, with dermal infiltration and serous effusion \[[@REF1]-[@REF2]\]. The indolent phase of T-PLL has also been described in which the patient remains clinically silent with the background of peripheral blood lymphocytosis. The average period for this phase is 33 months (6-103); after that, unfortunately, it transforms into a rapidly fatal aggressive disease \[[@REF3]-[@REF5]\]. However, there is a case report that the patient remained in the indolent phase for 18 years, which is strikingly exceptional \[[@REF6]\]. Here, we have described a patient who developed indolent T-PLL associated with AIHA.

We seek to add indolent T-PLL into the list of diseases associated with AIHA. We conducted a comprehensive search by PubMed of all the literature published on this entity so far. We found multiple reported cases of indolent T-PLL, which is a very rare disease, however, we did not find any case revealing its association with AIHA.

There are some important characteristics of our case that suggest that indolent T-PLL can be involved in the pathogenesis of wAIHA: (1) Peripheral blood lymphocytosis was present with anemia when the patient presented for the first time three years ago. Moving ahead in time, the patient developed intermittent bouts of anemia with the background of consistently elevated lymphocyte count. Based on this finding, one can suggest that T-PLL has temporally preceded the development of wAIHA. (2) It is well-reported in the literature that 50% of cases of AIHA are due to the presence of a secondary underlying cause \[[@REF15]\]. However, our extensive workup did not reveal evidence of any secondary cause except T-PLL.

Finally, our patient's AIHA went into complete remission after using steroids for eight months. This suggests that AIHA associated with T-PLL can respond to steroids, contrary to AIHA associated with other malignancies \[[@REF16]\]. Here, it is worth mentioning that we have described just one case of AIHA associated with T-PLL that has shown such a response to steroids. Whether it is true for all such cases needs the addition of similar cases in the literature. Moreover, some malignancy-related AIHA disappears when underlying malignancy is treated \[[@REF15]\]. Whether this is true for T-PLL-associated AIHA remains to be elucidated.

Conclusions
===========

T-cell prolymphocytic leukemia (T-PLL) should be added to the list of underlying diseases associated with wAIHA. In addition, steroid use caused the complete remission of T-PLL-associated wAIHA in our patient. To conclude, our patient's indolent T-PLL required no treatment from the time the disease was recognized.
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